Recent advances in electrochemistry show that nanostructuring surfaces with a rational design of metallic catalysts can enhance their electrocatalytic activity. This can be advantageous for various applications such as fuel cells and electrolyzers, since it can improve their performance with simultaneously decreasing the amount of precious metal catalyst used. Previous work on Pd decorated Au(111) surfaces showed that by decreasing the Pd amount on Au (111), an increase of the activity for hydrogen evolution reaction (HER) occurred for small coverages showed that the choice of substrate material can affect the performance of the catalyst system by the so-called strain and spill-over effects.
1
. A similar trend was observed for the case of Pt nanostructured Au(111) surfaces 2 but for even smaller coverages of Pt. It was reported that a possible explanation of this increase could be attributed to an effect of the substrate material. Hammer et al. 3 and Eikerling et al. 4 showed that the choice of substrate material can affect the performance of the catalyst system by the so-called strain and spill-over effects.
However the choice of substrate material is only one parameter. There are other parameters such as the morphology of the catalyst particles (e.g. particle size, particle height, inter-particle distance) and the choice of catalyst material. In order to get a deeper understanding of how different parameters affect the electrocatalytic activity, we investigated hydrogen related reactions such as HER and HOR on three different catalyst systems. These systems are all based on Pt as the catalyst material and Au(111), Cu and highly oriented pyrolytic graphite (HOPG) as the substrate materials. The influence of different parameters on the above mentioned reactions (HOR and HER) is investigated by using electrochemical methods (e.g. potentiostatic pulse techniques). The morphological and structural properties of the model catalysts is studied by electrochemical atomic force microscopy (EC-AFM) and scanning tunneling microscopy (EC-STM). Therefore, we can develop pathways to optimize the design and suggest catalyst structures that will have the potential for a high and efficient electrocatalytic activity.
